SOURCE TEST METHOD DETAILED VALIDATION CHECKLIST

Test Method: EPA 306
Substance: Chromium

Report ID Number:
Reviewer:
Review Date:

Method Description and Applicability

This method applies to the determination of chromium (Cr) in emissions from decorative and
hard chrome electroplating facilities and anodizing operations. A sample is extracted isokinetically
from the source and collected in an alkaline solution. Samples with high Cr concentrations may be
analyzed using inductively coupled plasma emission spectrometry (ICP). If improved detection
limits are required, a portion of the alkaline impinger solution is digested with nitric acid and
analyzed by graphite furnace atomic absorption spectroscopy (GFAAS). If it desirable to determine
hexavalent chromium (Cr6) emissions, the samples may be analyzed using an ion chromatograph
equipped with a post-cotumn reactor (IC/PCR).

Quality Assurance/Quality Control Checks

Before preceding with the validation checklist, the method allows alternative procedures and
analysis to be performed. The following questions will indicate which alternatives the contractor
chose in order to perform the source test (circle correct answers).

D Was hexavalent chromium quantified with this method? Yes No (if no,
disregard all questions involving Cr+6)

2) Was the Cr+® sample recovery option used? Yes No (if no, disregard questions 3
and 4)

3) Was the pH of the absorbing solution > 8.5 for NaOH
or > 8.0 for NaHCO;? Yes No
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4) Were samples shipped and stored at4°C?  Yes No
3 How was the total chromium analyzed? ICP GFAAS

Please complete the detailed checklist provided in the attached Table. If the statements are
true, please circle "a"s or the corresponding run numbers; and if they are not reported, circle "b"s.

Other Comments

Revised: October 8, 1998 EPA-306
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306EPAXLS
Device ID:

SAMPLE LOCATION

* Swirl Check -

1.) Not conducted? scia scib M
2.) Average absolute value of angles > 10%? sc2a sc2b M
* Stack Size
1.) Enter stack diameter (inches).
2.) Stack diameter < 12 inch ? or st2a st2b M
3.) Area <113 inch squared? st3a st3b M
* Number of Sample Points
1.) Enter total number of points.
2.) Method 1 not used? ns2a ns2b M
SAMPLING EQUIPMENT
* Nozzle Size Check
1.) Not conducted prior to test? nzia nzib M
2.) Variation in diameter > 0.004 inch? nz2a nz2b M
* Field Gas Dry Meter
1.) Not checked pre- and post-tesi? gmila gmib M
2.) Pre- and post-test Y not within (+/-) 5%? gm2a gm2b M
* Pitot Tube
1.)  Semi-annua! calibration sheet not included? ptia pi1b M
SAMPLING PROCEDURES
* Leak Check .
1.) ‘Not conducted? lc1a Icib M
2.) Values not reported? Ic2a M
3.) Pretest >0.02 cfm or 4% of average'? lc3a_Ic3a__ Ic3a R
4.) Post-test >0.02 cfm or 4% of average’? ' lc4a Icda  Icda R
* Isokinetic Variation
1.} Sampie not taken lsokmencally? isia isib M
2.) isokmetlc variation not reported? is2a . M
or >110°/ ? is3a is3a is3a R
1.) Not conducied per prob? ppia pplb M
i 2.) Value not reported ? pp2a - M
pp3a pp3a pp3a S
1 ) Not conducted one per sample batch? rbia rb1b M
2.} Not used to correct sample? rb2a rb2b M
i ANALYSIS {Hexavalent Chron;ium) '
P N it i
1.) Not conducted per test? msia msib M
2) Percent recovery not reported? ms2a M
3.) Percent recovery > 10%7?
Hexavalent Chromium ms3a ms3a  ms3a S
ANALYSIS (T otal Chrormurp_L
dula duilb M
1 ) Not conducted daity? msda msdb M

M-Method a-True
R-Run b-Not reperted

S-Substance 3-75




Revised: 11/14/94

CALCULATION CHECK FOR EPA METHOD 306

Device ID:
DATA ENTRY-SAMPLING SYMBOL| UNITS DATA
RUN NUMBER - -
ROUND STACK, DIAMETER ds inches
RECTANGULAR STACK, LENGTH L inches
WIDTH W inches
NOZZLE DIAMETER dn inches
AVERAGE STACK TEMPERATURE Fs degrees F
AVERAGE METER TEMPERATURE Fm degrees F
BAROMETRIC PRESSURE Pbar in. Hg
STACK STATIC PRESSURE Pg . H20
AVG.DELTA H dH in. H20
AVG. RMS VELOCITY HEAD dP in. H20Q
PITOT COEFFICIENT Cp -
GAS SAMPLE VOLUME Vm cubic ft.
METER CALIBRATION FACTOR Y -
TOTAL SAMPLING TIME min minutes
STACK GAS OXYGEN CONTENT %o
STACK GAS CARBON DIOXIDE CONTENT %
TOTAL IMPINGER GAIN (WATER & PARTICULATE) grams

CALCULATED DATA-SAMPLING

RUN NUMBER

0

NOZZLE AREA, An = 3.14(dn)**2/4 An 5q. in. 0.000]

STACK AREA, As = 3.14%(ds)**2/576 (ROUND) As s5q. feet 0.000
=L * W/144 (RECTANGULAR)

AVG. STACK TEMPERATURE, Ts = Fs + 460 Ts degrees R 460.0

AVG. METER TEMPERATURE, Tm = Fm + 460 Tm degrees R 460.0

GAS SAMPLE VOLUME AT STANDARD CONDITIONS,

VmStd = 17.64*Y *(Vm/Tm)*(Pbar + dH/13.6) VmStd | cubic ft. 0.0
VOLUME OF WATER VAPOR, VwSitd = 0.04707*Ww VwStd | cubic ft. 0.0
MOISTURE FRACTION, Bws = VwStd/(VinStd + VwStd) Bws - #DIV/O!
DRY STACK GAS MOL. WEIGHT, Md = 0.32(Co2,m)+

0.44{Cco2,m)+0.28{ 100-(Co2,m)-(Cco2,m)] Md g/g-mole 28.00
WET STACK GAS MOLECULAR WEIGHT,

Mw = Md(1-Bws)+18.0(Bws) Mw g/g-mole| #DIV/)!
ABSOLUTE STACK PRESSURE, Ps = Pbar + Pg/13.6 Ps in. Hg 0.00
STACK GAS VELOCITY

vs = 835.49 Cp { sqrtf(dP*Ts) /{Ps*Mw)] } v§ fi's #DIV/O!
ACTUAL STACK GAS FLOW RATE, Q = 60*vs*As Q acf/min | #DIV/)
DRY GAS STACK FLOW RATE (DRY,STP)

Qsd = 17.64*Q*(1-Bws) *(Ps/Ts) Qsd dscf/min| #DIV/}!
ISOKINETIC RATE,

I=13.61*Ts*VmStd/[Ps*vs*An*min*{1-Bws)} 1 % #DIV/IQ!
DATA ENTRY-ANALYTICAL RRE SR
TOTAL MASS OF HEXAVELENT CHROMIUM IN
SAMPLE TRAIN Mcr6 ug
TOTAL MASS OF TOTAL CHROMIUM IN SAMPLE
TRAIN Mocr ug
CALCULATED DATA-OVERALL T
CONCENTRATION OF HEXAVELENT CHROMIUM
Cer6 = (35.31*Mcrb)/Vmsid Ccrt ug/dscm | #DIV/A)!
CONCENTRATION OF TOTAL CHROMIUM
Cer = (35.31*Mcr)/Vmstd Cer ug/dsem | #DIV/Q!
HEXAVALENT CHROMIUM MASS EMISSION RATE
Ecr6 = ((Qsd*Mcr6)/ Vmstd)*1.32e-7 Ecr6 ibshr #DIV/0!
TOTAL CHROMIUM MASS EMISSION RATE
Ecr = ({(Qsd*Mcr)/Vmstd)*1.32e-7 Ecr Ib/hr #DIV/)!
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ATTACHMENT 4
VALIDATION PARAMETERS SUMMARY TABLES
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ATTACHMENT 5
SUBSTANCE SPECIFIC QA FAILURE FREQUENCY
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Method Version |Flags Substance Count
CARB 425 90  IMatrix spike percent recovery > 10% Chromium (Hex) 1
i ICARB 425 90  |Probe proof total chrome > DL Chromium (Total) 16
CARDB 428 88 |Internal standard percent recovery <60 or >120% Dioxin:4D 2378 3
CARB 428 88 Dioxin:4D Total 1
CARB 428 88 Dioxin:5D Total 1
CARB 428 88 Dioxin:6D Total 2
CARB 428 88 Dioxin:7D Total 1
CARB 428 88 Dioxin:8D 3
CARB 428 88 Furan:4F 2378 3
CARB 428 88 Furan:4F Total 2
_ CARB 428 90  |Internal standard percent accuracy <40 or >120% Dioxin:5D 12378 3
CARB 428 90 Dioxin:6D 123678 1
CARB 428 90 Dioxin:8D 3
CARB 428 90 Furan:5F 12378 3
ﬂCARB 429 39 |Laboratory control percent accuracy <50 or >150% Naphthaiene 2
CARB 429 89 Phenanthrene 2
CARB 429 89 |Internal standard percent accuracy <50 or >150% Acenaphthene 17
CARB 429 89 Acenaphthylene 18
CARB 429 89 Anthracene 20
CARB 429 89 Benzo(a)anthracene 11
CARB 429 29 Benzo(a)pyrene 13
CARB 429 39 Benzo{b)fluoranthene 9
CARB 429 39 Benzo(g,h,i)perylene 8
CARB 429 89 Benzo(k)fluoranthene 9
CARB 429 89 Chrysene 10
CARB 429 89 Fluoranthene 8
CARB 429 39 Fluorene 19
CARB 429 89 Naphthalene 27
. CARB 429 39 Phenanthrene 12
CARB 429 89 Pyrene 10
CARB 430 91  |Sample/field biank ratio <5 and reporting limit not given Acetaldehyde 3
X CARB 430 91 Acrolein 3
CARB 430 91 Formaldehyde 3
CARB 436 92 (Sample/ field blank ratio <5 Antimony 6
CARB 436 92 Arsenic 6
CARB 436 92 Barium 6
CARB 436 92 Beryllium 4
CARB 436 92 Cadmium 7
CARB 436 92 Chromium (Total) 13
CARB 436 92 Copper 10
ICARB 436 92 Lead 14
CARB 436 92 Manganese I
CARB 436 92 Nickel 12
CARB 436 92 Phosphorus 3
CARB 436 92 Selenium 8




ATTACHMENT 5 - SUBSTANCE SPECIFIC QA FAILURE FREQUENCY.

Method Version |Flags Substance Count
CARB 436 92 Silver 4
CARB 436 92 Thallium 6
CARB 436 92 Zinc 16
EPA MMT 89  |Duplicate percent difference > 5%? Arsenic 1
EPA MMT 89 Cadmium 2
EPA MMT 39 Chromium (Total) 1
EPA MMT 89 Copper 2
EPA MMT 89 Lead 2
EPA MMT 89 Nickel 2
EPA MMT 89 Zinc 1

5.2
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